Intracoronary Transfusion of Circulation-Derived CD34+ Cells Improves Left Ventricular Function in Patients With End-Stage Diffuse Coronary Artery Disease Unsuitable for Coronary Intervention.
This study tested the hypothesis that intra-coronary transfusion of circulation-derived autologous CD34+ cells can improve ischemia-related left ventricular dysfunction in patients with severe diffuse coronary artery disease refractory to medication and unsuitable for coronary intervention. A prospective, randomized, double-blinded phase I clinical trial. Tertiary care center. Thirty-eight patients with severe diffuse coronary artery disease were randomized into group 1 and group 2 receiving CD34+ cell infusion with dosages of 1.0 x 107 and 3.0 x 107 cells/vessel, respectively, after subcutaneous G-CSF injection (5 μg/kg twice a day for 4 d). Cardiac catheterization and intra-coronary administration of CD34+ cells. This clinical trial was to test effectiveness and safety of these two different dosages of CD34+ cells in the setting of severe diffuse coronary artery disease. Blood samples were collected for endothelial progenitor cell culture before and after granulocyte colony-stimulating factor injection for matrigel-assay and comparison of levels of soluble angiogenesis factors (vascular endothelial growth factor, epithelial growth factor, hepatocyte growth factor, angiopoietin-1, and transforming growth factor-β). Procedural safety was 100% with all patients uneventfully discharged. The numbers of endothelial progenitor cells in blood samples from coronary sinus after transfusion were higher than those in circulation, and the circulatory level was higher after granulocyte colony-stimulating factor treatment (all p < 0.001). Cardiac MRI and three-dimensional echocardiography at 6 month and angiographic follow-up at 9 month showed improvement in left ventricular ejection fraction (p < 0.001) and consistent increase in neovascularization (p < 0.001), respectively, in both groups. Despite good correlation in angiogenesis between 9-month angiography and matrigel-assay (p < 0.001), no significant correlation was noted in of soluble angiogenesis factor levels. Angina and heart failure were improved in both groups at 12-month follow-up (all p < 0.001). The survival rate at 18.5-month follow-up was 94.7% (n = 36). CD34+ cell therapy was safe and efficacious in improving heart function for patients with severe diffuse coronary artery disease unsuitable for coronary intervention and with poor response to pharmacotherapy.